Introduction
Science, technology, and public enlightenment are crucial elements of the modern project. As a forerunner of the modern project, academia includes education, scientific research, and the public communication of science and technology (PCST) as its three most prominent assignments. The third assignment, PCST, refers to all science and technology "mediation, interpretation, dissemination and explanation activities -the range of efforts, among others, to inform, sensitize and mobilize the public" (Schiele and Landry 2012 [r] , 34). Professional communicators, such as journalists, public relation officers, museum curators, and teachers play crucial roles in mediating science and technology to various publics. However, sometimes researchers choose a direct route, presenting scientific research to various publics via, for example, feature articles, textbooks, or public lectures (Bucchi 1998 [r] ; Bucchi and Trench 2008 [r]
; Cheng, et al. 2008 [r] ; Fleck 1935 Fleck /1979 ; Lewenstein 1995 [r] ). Thus, this article sets out to explore how researchers differ from journalists in the way they portray technological change when they popularize research about the Internet.
While science and technology journalists look for news value to attract their publics' attention or "increase relevance and comprehensibility" for non-scientists (Peters 2013 [r] , 14107), it seems that most researchers communicating their research act as "modest witnesses" to calm exaggerated expectations (Allan, Anderson, and Petersen 2005 [r] ; Dunwoody 1999 [r] ; Gunter, Kinderlerer, and Beyleveld 1999 [r] ; Haraway 1997 [r] ; Shapin 1984 [r] ; Shapin and Schaffer 1985 [r] ). There is much evidence to indicate that these differences are embedded in the respective occupational sub-cultures:
The professional identity strategies deployed by scientists such as requiring journalists to adhere to scientific norms and discourse are firmly grounded in the material practices, literary style and social technologies of Boyle's "modest witness". These contrast sharply with journalists' attempts to deal creatively with esoteric knowledge in the interests of democratization, editorial approval and organizational constraint. (Reed 2001 [r] , 295) Consequently, one may claim that these differences are part of two different "professional projects" depicted in the two faces of witnessing (Peters 2001 [r] ): direct experience of a sociotechnical practice, and discourse about the practice to publics not present. While researchers are scientific witnesses observing sociotechnical practices, journalists report on sociotechnical practices experienced by others. However, very few scientists "have 'seen for themselves' or 'directly witnessed' the experiments, the proofs, or even the raw data that support scientific claims. Scientific testimony, then, is usually a double-mediation" (Leach 2009 [r] , 183-184).
Within science and technology journalism in Norway, the Internet has been popularized according to two cultural master frames or master narratives: the utopian master narrative that contains the pro-innovation position (Hetland 2015 [r] ) and the technologyas-risk master narrative that contains the control position (Hetland 2012 [r] ). These two master narratives are well known in PCST (Perrault 2013 [r] ). However, seldom are the master narratives dominating science and technology journalism compared with the master narratives popularly used by researchers as authors. A study of how climate science is presented in Norwegian newspapers compared the master narratives of journalists with those of researchers and found that, while journalists dramatize, researchers try to avoid over-dramatizing (Ryghaug 2006 [r] ). Researchers find popularization important; however, they are troubled by journalists' preoccupation with sensationalism and being overly dramatic (Carlsen, Müftüoglu, and Riese 2014 [r] ; Gunter, Kinderlerer, and Beyleveld 1999 [r] ; Petersen et al. 2009 [r]
; Ryghaug 2006 [r] ).
The dominant view of popularization from the 1990s stated that it involved at best "appropriate simplifications" for the lay public (Hilgartner 1990 [r]
; Suerdem et al. 2013 [r] ). PCST is perhaps the area in which the linear communication model is most clearly reflected.
This strong position of the linear model is likely linked to the scientist's role as a teacher and to the motive for educating the public (Peters 1995 [r] ). "Obviously, experts in many cases want to take the translator role on themselves while journalists assume this role to be theirs" (Peters 1995 [r] , 43). However, the relationship between science, technology, and the media is changing. The importance of the media in technoscience is intensifying, even if the media may have less influence on technoscience than on other parts of society. Consequently, the technosciences' media connection also has important repercussions (Rödder, Franzen, and Weingart 2012 [r] ).
Technoscientific issues that the public experiences as transformative will typically appeal to various publics and to different stakeholders and will most likely be used to test established boundaries. This is especially true when the technoscientific innovation reconfigures the human communication environment. The public's sensitivity to different technoscientific issues may also vary greatly. Some issues are "hot" even before they are placed on the mass-media agenda (Callon 1998 [r] ; Epstein 1996 [r] ). In a discussion about the "threat society" and the media, Nohrstedt (2010 [r] , 26, emphasis in original) claimed that "when a risk is politicized, it tends to be formulated as a threat." Threats therefore exploit people's uncertainty and anxiety. This distinction is interesting and gives the media an important role, elucidated by the concepts of mediation and mediatization (Ampuja, Koivisto, and Väliverronen 2014 [r] ). According to Nohrstedt, while mediation implies dissemination of information, mediatization implies "something more, namely, that the problem or danger is created in and by the media" (2010 [r] , 41, emphasis in original). The different master narratives and their accompanying positions may therefore also be examples of mediatization processes in and by the media. People are
NJSTS vol 4 issue 2 2016
Public communication of technological change 7 often not aware of problems or opportunities before the media dramatize them and give them content. Mediatization of an issue "implies that its representation is changed into a form that suits media interest best, and that journalists as professionals are best at, namely to get public attention through emotional messages, dramatic angles and visual images" (Nohrstedt 2010 [r] , 26). This discursive practice also represents a move away from "reasoned argument" (Davies 2014 [r] ).
The public communication of scientific and technological knowledge will be studied with the overall aim of understanding how researchers differ with journalists in the way they portray technological change when they popularize research about the Internet. The first part of the article is a theoretical discussion that provides an overview of popularization and the implications of retrospective and prospective understandings of technological change, including technological expectations; it aims to combine the two using framing theory. The second part discusses the methodology and then analyzes the case of popularization when researchers write in the mass media about a new technology, such as the Internet, focusing on researchers' feature articles (kronikker) in two national newspapers in Norway. The last part of the article summarizes the analysis and links it to the broader discussion of PCST.
Theoretical and Conceptual Issues
Concerning popular science rhetoric, Perrault (2013 [r] ) claims that science and technology are popularized according to three different models: public appreciation of science and technology (PAST), public engagement with science and technology (PEST), and critical understanding of science in public (CUSP). The PAST model is characterized by a one-way flow of information from the scientific sphere to the public, in which science is a black box, reading is uncomplicated, knowledge is boosted, and a deficit exists only on the reader's side. The PEST model conceives of PCST as a conversation open to dialogue; however, this model still separates science and society and locates the center of gravity in science. The CUSP model of PCST considers all the elements of science-in-society, including their interactions, to be worth scrutinizing. The CUSP model offers four advantages: First, it has a "relational" focus; second, expertise is multiple; third, it focuses on the twin duties of PCST to inform and educate while probing and criticizing; and fourth, it matches the reality of the public's views of science, which combines public enthusiasm and public criticism (Perrault 2013 [r] , 12-17). These three models imply three different roles for science and technology popularizers: boosters, translators, and critics. In this context, the CUSP model is of special relevance. Modern society increasingly relies on researchers as experts. Peters states that researchers as public experts combine two interesting aspects: researchers as (policy) advisors and researchers as public communicators (Peters 2014 [r] ). Expert advice may take the form of public dramas (Hilgartner 2000 [r] ) or technological dramas (Pfaffenberger 1992 [r] , 285). Pfaffenberger claims that a "technological drama is a discourse of technological 'statements' and 'counterstatements. '" Through this means, experts provide general knowledge and usually aim for rational decision making (Peters 2014 [r] ).
As mentioned above, Internet journalism has used two master narratives: the utopian master narrative that contains the proinnovation position (Hetland 2015 [r] ) and the technology-as-risk master narrative that contains the control position (Hetland 2012 [r] ).
Regarding the former, the research questions ask how different actors or chaperones are enrolled in popular texts to substantiate a specific framing in the portrayal of the Internet by the Norwegian press, how a position is transformed into a bias, and how such a bias is constituted. Regarding the second master narrative, the research questions ask how the expectancy cycles related to the Internet article were those used by Bader (1990 [r] ) in a case study of articles on research. One of Bader's (1990 [r] ) criteria was that roughly half of the article should discuss the object of the study. Correspondingly, one criterion was that the Internet should be a central theme of the article; in other words, at least half of the selected article should deal with one or more sets of potentials or problems concerning the Internet. The selection of articles was also based on the following criteria: 1) the article has a word count of at least two hundred, 2) the Internet is mentioned in the headline or the introductory text, and 3) the text was written by a journalistall types of journalists, not only science and technology journalists. ). In a study of how journalists portray the Internet, however, it was not possible to find this master narrative in its pure form (Hetland 2012 [r] ). When it appeared, it was a position for which "others" were spokespersons, such as more totalitarian regimes.
The three master narratives are linked to anticipatory action, thereby creating expectations (Brown, Rappert, and Webster 2000 [r] ). Expectations usually have a temporal pattern (Borup et al. 2006 [r] ), which is well illustrated by the popularization of the Internet (Hetland 2012 [r] ). Expectations are important in order to "mobilize the future into the present" (Brown and Michael 2003 [r] ), and there is even a business in promoting technological expectations (Fenn 2007 [r] ; Pollock, and Williams 2010 [r] ). However, while expectations are future-oriented, influencing the shaping of technology and innovation, the scientific discourse of technological change tries to understand what has happened or might happen. Technological change is either understood as continuous, characterized by an on-going evolution, or as discontinuous, characterized by smaller and larger revolutions (Basalla 1988 [r] ; Bragesjö, Elzinga, and Kasperowski 2012 [r] ; Kuhn 2012 ; Rip 2006 [r] ), researchers will usually situate their arguments within a scientific discourse. This article will study how retrospective and prospective understandings of technological change influence the roles of researchers as popularizers and expert witnesses. Expert witnesses do not mediate sensory experiences acquired by presence; they mediate the results of intellectual work (Peters 2011 [r] ). Consequently, the media play an important role in the production and circulation of knowledge and interpretations of science and technology (Hjarvard 2013 [r] ; Väliverronen
[r]
). One may even claim that the media have become what Latour (1987 [r] ) calls an obligatory passage point for researchers that act as public intellectuals, some even becoming "celebrity scientists" (Fahy 2015 [r] ; Goodell 1977 [r] ; Kalleberg 2012 [r] ). "Public intellectuals do not work solely within a professional culture of other credentialed experts. They also work within a broader public culture that includes experts from other fields, journalists, writers, critics, and citizens" (Fahy 2015 [r] , 12, emphasis in original).
To study how researchers portray their and/or others' research about the Internet, the model that William A. Gamson and his colleagues (Gamson and Lasch 1983 [r] ; Gamson and Modigliani 1987 [r] ) constructed was adopted. The purpose of the model is to analyze how this repertoire is used to describe particular aspects of a phenomenon (see also Hetland 2012 [r] ; 2015 [r] ). The model has two principal constituents: frames and positions (Gamson and Modigliani 1987 [r] ). Metaphors, exemplars, catchphrases, depictions, and visual images are framing devices, whereas roots, consequences, and appeals are reasoning devices for a more general position (Gamson and Lasch 1983 [r] ). Chaperones-spokespersons, users, celebrities, witnesses, experts, and authorities-are enrolled in the text to support claims (Hetland 2015 [r] ; Morgan 2011 [r] ). This article is concerned with two crucial master narratives within PCST that are used on a wide array of technoscientific issues with wide cultural implications. One may even claim that they represent two well-embedded cultural narratives (Ihlen and Nitz 2008 [r] ). The two different understandings of technological change are dialectic.
As Gamson and Modigliani (1989 [r] , 6) stated, "There is no theme without a countertheme." This countertheme or counterframe attempts to undermine or redefine the interpretative framework (Benford and Snow 2000 [r] ). While many of the framing devices are important for understanding popularization, the reasoning devices for a more general position are important for understanding the researchers' roles as expert witnesses. The core frame is essential to establish a relational focus with the reader and to inform and educate. The core position outlines the role of expertise, which may be a multifaceted rather than a unitary construct. In this respect, the root analysis will represent the underlying approach to technological change. The core position will also represent the expert advice offered by researchers. In this regard, contextualization and the production of socially robust knowledge (Gibbons 1999 [r] ; Nowotny, Scott, and Gibbons 2001 [r] ) are important elements of the core position.
Consequently, while the journalists often situate their popularization of technology within narratives of expectations, technology popularization by researchers is often situated within a more general discourse on technological change, making the role of the researcher resemble what Haraway (1997 [r] ) called a "modest witness," a guarantor of scientific validity. This guarantor role also makes the modest witness vulnerable if the claims are proven false (Haran and Kitzinger 2009 [r] ). Witnessing is about taking risks, since: "Witnessing is seeing; attesting; standing publicly accountable for, and psychically vulnerable to, one's visions and representations. Witnessing is a collective, limited practice that depends on the constructed and never finished credibility of those who do it …" (Haraway 1997 [r] , 267).
Journalists use researchers as expert witnesses to comment on on-going events in a complex society. Usually, journalists act as the initiators (Wien 2013 [r] ). Presently, in both Denmark and Norway, researchers from the social sciences and humanities are the dominant expert witnesses in the media (Carlsen, Müftüoglu, and Riese 2014 [r] ; Wien 2013 [r] ). An earlier study from Norway showed that in 1966 PCST was dominated by the natural sciences. By 2006, however, there was a more equal distribution between different academic disciplines (Andersen and Hornmoen 2011 [r] ). A meta-analysis of studies on the media's coverage of science, studying 215 publications selected from the Social Sciences Citation Index among a preliminary sample of more than 4,000 publications found that scholars mostly analyze media coverage of the natural sciences and neglect social sciences and humanities (Schäfer 2012 [r] , 658). On the other hand, studies indicate that the gap 9 be tween the humanities and social sciences and the media is much smoother than the gap between the natural sciences and the media (Peters 2013 [r] ). Research about the Internet in Norway involves a broad array of disciplines; thus, we will at least avoid the bias of focusing only on natural science in the media (Trench and Bucchi 2010 [r] , 2). Public attention to science and technology 1 Personal communication with the two editors.
2 Dagbladet is only partly digitized for 1995, and I had to do a manual search to retrieve all relevant feature articles for that year.
-or rather the various media's attention to science and technology-fluctuates over time. This fluctuation varies according to changing societal contexts and endogenous factors in the operations of technoscience (Bauer 2012 [r] ); issue-specific fluctuations are also linked to the domestication processes of specific technologies (Hetland 2012 [r] ).
Data and Methods
This article examines popularization when researchers write in the mass media about a new technology, such as the Internet, compared with journalists' popularization. The journalists' portrayal of technological change is presented in two earlier articles (Hetland 2012 [r] ; 2015 [r] ). Consequently, the present presentation of data and , 9). The remaining feature articles were mainly related to university or science policy. Research-based argumentation incorporates one's own or others' research into the text to support the arguments (Latour 1987 [r] ), and it is also important to look at popularizations in a similar manner (Kuhn 2012 [r] ).
Although the feature articles were connected to current issues, they were marked by the researchers' disciplines (Løvhaug 2011 [r] ).
Thus, for the present study, feature articles with research-based argumentation were selected.
Subsequently, as a study of journalistic texts, this paper applied the criteria from Bader's case study of research articles (Bader 1990 [r] ) to establish the requirements for qualifying a feature article as communicating research about the Internet. For this study, the criterion was that the Internet should be a central theme in the feature article. This meant that, as a rule, at least half the feature article took up one or more sets of prospects or problems concerning the Internet. Studies of Norwegian PCST for the period from 1998 to 2000 have estimated that each university faculty member wrote an average of 2.1 self-reported popular articles and made 1.4 self-reported contributions to public debate (Kyvik 2005 [r] ).
However, during the selection of feature articles for further study, it was more or less impossible to distinguish between popular articles and contributions to debate, since most of the articles were a combination of both. If shorter letters to the editor had been included, it would have been easier to identify contributions to debate that were not also popularizations (Hetland 2002 [r] ).
The database Atekst (Retriever) was used to select the feature ). After this first coding, all the eighty-six feature articles were coded according the following coding scheme (Table 1) .
It is crucial to remember that the thematic focus of the selected feature articles is a result of both the messages that the researchers wish to convey and the editors' selection process. In this article, the focus will be on the actual texts. Writing up the three presentations , 5). All to gether, these three programs have funded close to four hundred projects, thereby strongly influencing the agenda of research about ICT and the Internet and, consequently, PCST within the same field.
Technological Change Communicated
The number of feature articles varied over time. Popularization is done by presenting stories using a wide variety of elements. Some stories may contain all of these elements, and all stories contain some of these elements. The eighty-six feature articles have one or more authors and a total of 104 authors (counting repeat authors every time they appear). 
Technological Change as Continuous
The first feature article in the sample that discussed the Internet All in all, it is the social life of "real life" that is important within the continuity perspective.
Within this frame, it is important that all citizens participate and have access to the public sphere and are not "duped by experts' fuzzy speech" (Dagbladet, 10.12.1996: 42) . Open access to information is therefore vital. Since participation in public dialogue is important, several contributors emphasized that we are in no hurry to innovate because "as long as we try to be the very first in technological change, we have no way to take a break, and we end up as slaves instead of innovators" (Dagbladet, 25.08.1998: 3) .
The importance of expertise is often highlighted in the continuity argument, describing various challenges such as different types of addictions, crime, violence, parental regulation and control, access to information, information overload, commercialization, old and new monopolies, intellectual property rights, and user-unfriendly solutions. This view emphasizes the need to develop our expertise to handle these challenges both as users and as a society.
Criticizing the technophiles is crucial, but public authorities do not do enough to face these challenges and to understand and solve the problems. On the one hand, the "Internet amplifies, makes invisible and promotes the power of the cultural elites" (Dagbladet, 27.11.1999: 52) , while on the other hand, our politicians "confess a lack of knowledge" (Dagbladet, 19.04.2005: 38) . New solutions should be user friendly; however, they are often the opposite. For example, the government is criticized for making its new public information service a "flop." One author claimed that the government "should find its place on Facebook" where the users are (Dagbladet, 13.10.2007: 48) . instead appeals for more debate and more democracy. Society may also lack the necessary knowledge (or research) to make good decisions. Sometimes, the author provides more explicit policy advice, such as the need for more user-friendly technology, the need for more parental involvement, the importance of skilled use of cryptography, and the improvement of digital literacy. However, the policy advice provided is rather general and allows for a wide range of options. Underlying these proposals is the possibility of concretizing the policy options through a democratic process. Each feature article of the continuity type has an average of three chaperones enrolled in the texts.
Technological Change as Discontinuous
Authors adhering to discontinuity contrast their understanding with the understanding of technological change as continuous.
Within discontinuity, opposing views are examples of technophobia that "permeates Norwegian society, and makes us unable to meet the challenges of the digital revolution" (Dagbladet, 29.02.1996: 34) .
Young people play an important role within this understanding, as they represent change and the future, and although they may become seduced and addicted, they generally represent positive values and constitute a "media lab for the future" (Dagbladet, 17.02.1997: 41) . Here, technological change is understood as a series of revolutions. The revolutionary aspect means that the frames of 12 reference and rules change significantly. According to one author, "Modernity's relatively stable representation of identity is no longer adequate when the subject is played out in cyberspace. It is not fruitful to adopt an extremely optimistic or pessimistic attitude.… Information technology is decisive and penetrating -but the man on the street uses information technology in his own way" (Dagbladet, 15.03.1996: 34) . Enrollment of actors is done by statements such as, "We are becoming citizens of the new Net community. We are all cyborgs (a mixture of human and machine) in love with our prostheses: computers, the Internet, and virtual reality," and "Those who can navigate the electronic highways will be the winners in the information society" (Dagbladet, 29.02.1996: 34) . Consequently, the boundaries between actors and artifacts become blurred, and the artifacts become prostheses for the actors. Opposing actors are perceived as "Gutenberg's agents," promoting out-dated understandings. Within this framework, social life unfolds in cyberspace, and the users make their own rules.
Within this framework, the users are the experts who acquire their expertise by being active on the Internet. They "are not only innovators, but cultural shepherds" (Aftenposten, 22.07.1998: 11) .
Expertise is constituted by use and activity. To understand technology use, one must look to young people. New types of expertise are crucial, and young people are the forerunners in this respect.
The researcher's role is to interpret the challenges we are facing, and the establishment is the target of criticism. ICT research is too technically oriented, and we lack competent people to handle the interface between users and technology. It is therefore important to partake in the development of the new society "by speculating about the kind of society that emerges ... [as] there is less danger of being overwhelmed when the questions arise in their full potential" (Aftenposten, 31.08.1997: 11) . The different sectors of the public are not only users, but also producers within this new regime, and new skills are becoming more important. Statements such as, '"We must learn to navigate the culture's digital field" (Dagbladet, 29.02.1996: 34) , "the man on the street uses information technology in his own way" (Dagbladet, 15.03.1996: 34) and "learning in the information society should be oriented towards a communicative competence and emphasize transformation, change and complexity" (Dagbladet, 17.02.1997: 41) and many see it as their mission to present a more sober picture of technological change. However, some of the researchers adopt more "journalistic approaches" in their popularization activities, particularly regarding the understanding marked by discontinuity.
This might, however, also represent a move away from purely "reasoned arguments" and towards a more engaging discursive practice (Davies 2014 [r] ). In general, it seems that while journalists dramatize, researchers try to avoid over-dramatizing (Carlsen, Müftüoglu, and Riese 2014 [r] ; Ryghaug 2006 [r] ). However, this is too simplistic a portrayal of the difference. Following the earlier theoretical discussion, the findings might be illustrated as in Figure 2 . ; Goodell 1977 [r] ; Kalleberg 2012 [r] ); they are primarily concerned with communicating both reliable and socially robust knowledge (Nowotny, Scott, and Gibbons 2001 [r] ). Consequently, the role of the modest witness seems to be a crucial part of the professionalization of the research profession, and the "authority of the modest witness paradoxically stems from the appearance that authorship itself disappears" (Leach 2009 [r] , 189).
The strong standing of the role of the modest witness also makes the CUSP model the natural choice in science and technology communication. Including law, 77.9 percent of the researchers/ authors are from the social sciences and humanities, and this certainly does not reflect the number of active researchers within the field. Either social sciences and humanities are more likely to be selected by editors, and/or they are simply more active in popularizing research and partaking in public debate, and/or writing feature articles is closer to their core activity. Another possible interpretation is that the modest witness has an even stronger stance within the natural sciences, and that being silent is the ultimate expression of this modesty. The fact that the social sciences and humanities, including law, are more active in science and technology mediation, interpretation, dissemination, and explanation activities is an important development in recent years.
When it comes to communicating everyday technology compared with science, one aspect of witnessing may easily be overlooked.
Both journalists and researchers are witnessing the diffusion of a new technology into society, and at the same time they are using the technology in question. This double perspective on witnessing may frame which questions are asked (Hetland 2002 [r] ) and how the two faces of witnessing are put into play. As mentioned, ten of the researchers have written more than one feature article.
When interviewing six of the pioneer journalists within Internet journalism in Norway, several of them were concerned with the problem that some experts easily get "a season ticket from us and are allowed to speak again and again and again" (Hetland 2002 [r] , 118-119). One of the names mentioned was the late writer and law Professor Jon Bing, the only one of the feature article authors who had a name among a variety of publics and who was the closest to being a "celebrity scientist" (Fahy 2015 [r] ).
The two dominant understandings of technological change direct PCST along two different trajectories, and, as Pfaffenberger (1992 [r] , 285) claims, we experience a discourse of technological "statements" and "counterstatements." The most important distinctions between the continuity and discontinuity frames are found in their rhetorical approach toward technological innovations and their diffusion. While continuity emphasizes Internet participants as users and citizens in a deliberative democracy, discontinuity emphasizes them as pioneers and producers contributing, collaborating, or co-creating a new future. While continuity most clearly allows for a more critical understanding of technological change, discontinuity is usually positioned closer to public engagement with technology when it comes to understanding technological change. Green (2004 [r] ) outlined a model of the rhetorical theory of diffusion of innovations that emphasizes the number of justifications and the level of "taken-for-grantedness" supporting technological claims. Over time, the number of justifications decreases while the level of taken-for-grantedness increases (Green 2004 [r] , 656). One interpretation of this might be that when the "revolution" and "transition" become facts, what remains is normal science and puzzle-solving (Kuhn 2012 [r] ). However, this model must be understood in a given context. If, in their own view, the insiders promote an approach to diffusion of innovations that is controversial, the need for justifications is stronger. The discontinuity approach is more radical than the continuity approach, and resistance to it may be experienced as stronger. Insiders will therefore use stronger rhetorical tools to justify their claims by referring to more chaperones supporting the claims made. Thus, those arguing for continuity enrolled an average of three chaperones per feature article, whereas those arguing for discontinuity enrolled an average of 6.9 chaperones per feature article. A similar difference was found between the master narratives of pro-innovation and control in journalists' articles (Hetland 2015 [r] ), although it was not as distinct as the difference between the researchers' texts. In particular, those arguing for discontinuity present the readers of feature articles with arguments supported by a network of actors and artifacts. The chaperones bear witness to the claims made by both researchers and journalists.
As previously mentioned, utopian master narrative containing the pro-innovation position characterized 68.7 percent of the journalistic stories, and 31.3 percent of the stories were characterized by the technology-as-risk master narrative containing the control position. The dichotomy in researchers' portrayal of research about the Internet was instead marked by how to understand technological change. About eighty-five percent of the feature articles characterized technological change as continuous, while about fifteen percent characterized it as discontinuous. The third master narrative, the dystopian master narrative containing the anti-diffusion position, was not found in this study among either journalists or researchers. The conflict between continuity and discontinuity is most apparent when a new issue-specific frame arrives; consequently, discontinuity flourishes when it can ride a new wave of innovation. Researchers who adhere to continuity use discontinuity as their counterframe, emphasizing that the competing master narrative represents a problem and/or misunderstanding and vice versa. Thus, the rhetoric used in the diffusion of innovations may also be perceived as an important element in what Rogers (2003 [r] : 169) called the knowledge and persuasion stages. At the "knowledge stage," the individual is "exposed to the innovation's existence and gains an understanding of how it functions," while at the "persuasion stage," the individual forms a "favorable or unfavorable attitude towards the innovation." Apparently, the role of the less modest witness is more easily played both by journalists (Hetland 2012 [r] ) and by researchers at the knowledge stage, while the role of the modest witness is played at all stages and increases in strength toward the confirmation stage.
Competing for grants from The Norwegian Research Council, researchers may see the role of a modest witness as important for professional success, because feature articles not only communicate downstream (toward the more "popular" publics), but also upstream (toward fellow researchers and the actors shaping the scientific research agenda). According to Haraway (1997 [r] ), the modest witness offers epistemological and social power to those who embody it, including recognition and perhaps public funding for research. However, fifteen percent of the feature articles were framed in a less modest way. One reason for this may be that there is no consensus among researchers about the importance of the modest witness. Some researchers may perceive it as important to be less modest, simply because they find what they describe as "technophobia" problematic; they see the new technology as decisive and believe it is important to partake in the development process in a more radical manner. As with the rationale behind the modest witness, one can also claim that being a less modest witness might pay off for those competing for research grants and research contracts from other public entities as well as the private sector. This is especially true since the field of Internet and ICT research involves both more funding by actors outside the traditional academic arena and a greater variety of funding options within The Norwegian Research Council.
Finally, another aspect of popular science that "troubles" some of the authors is underlined by Fleck's (1935 Fleck's ( /1979 : 115, emphasis in original) understanding of "textbook science" as " [c] Researchers adhering to both continuity and discontinuity focus on the twin duties of PCST to inform and educate while probing and criticizing (Perrault 2013 [r] ). However, the polarized framing of continuity versus discontinuity hardly informs and enlightens readers about Internet innovations and their consequences.
The two different understandings of technological change also guide the need for expertise along two different trajectories.
Within the continuity frame, the need for expertise is perceived as less urgent. Policy advice is therefore often limited to encour aging debate and an active deliberative democracy. Within the discontinuity frame, users' roles are perceived as more important in shaping a new technology. Yet here, too, researchers are rather soft-spoken about specific policy advice; in this respect, they also adhere to the ideal of the modest witness. Being a witness is about taking risk, and this is most apparent when giving policy advicethus both groups of researchers minimize risk taking. Reading the three research programs' emphasis on policy development, the space for being less modest is most likely larger than either groups of researchers experienced. The CUSP model aims to inform and criticize; however, sometimes the critical approach creates barriers to a more informed learning process. Consequently, the critical approach must be matched with a more constructive approach that gives the reader a better understanding of technological change in general.
